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Abstract of WO0017201 

[1,2,4]Triazolo[1,5-c]pyrimidine derivatives represented by general formula (I) or pharmacologically 
acceptable salts thereof which show adenosine A2A receptor antagonism, wherein R<1> represents 
heteroaryl, etc.; R<2> represents hydrogen, etc.; na and nb represent each an integer of 0 to 4; Q 
represents hydrogen, etc.; R<6> represents hydrogen, etc.; R<3> represents (i) hydroxy, (ii) hydroxy 
(lower alkyl), (iii) lower alkoxy, or (iv) imidazo[1,2-a]pyridyl, etc.; and R<4> and R<5> represent each 
lower alkyl or aryl, or R<4> and R<5> form together with the adjacent carbon atom a saturated carbon 
ring when R<3> is any of (i) to (iii); or R<4> and R<5> represent each hydrogen, lower alkyl or aryl, or 
R<4> and R<5> form together with the adjacent carbon atom a saturated carbon ring when R<3> is (iv). 
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(57) Abstract 

[l,2,4]Triazolo[l,5-c]pyrimidine derivatives represented by general formula (I) or pharmacologically acceptable salts thereof which 
show adenosine A2A receptor antagonism, wherein R represents heteroaryl, etc.; R 2 represents hydrogen, etc.; na and nb represent each an 
integer of 0 to 4; Q represents hydrogen, etc.; R 6 represents hydrogen, etc.; R 3 represents (i) hydroxy, (ii) hydroxy(lower alkyl), (iii) lower 
alkoxy, or (iv) imidazo[l,2-a]pyridyl, etc.; and R 4 and R 5 represent each lower alkyl or aryl, or R 4 and R 5 form together with the adjacent 
carbon atom a saturated carbon ring when R 3 is any of (i) to (iii); or R 4 and R 5 represent each hydrogen, lower alkyl or aryl, or R 4 and R 5 
form together with the adjacent carbon atom a saturated carbon ring when R 3 is (iv). 
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t3&^^s7xy^>A2AS«#©«^i»-s*r*^mom**fcti : fi» 
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-bf>, h;kr>, 7-fehxMJ;k KKx^k euv>, fh7 

^;i/7=>, VT'n^HWS DBU, t?Uv>, N-^JV^JV^ 

t-£, l < « dbu ^Tzitrnmio U >)A»$n5. 



8 



WO 00/1 7201 PCT/JP99/051 76 




(5£*> R», R 2 , R». R 4 - R 5 * R 6 > na nb tt*n-6nMEi:RI*T!» 

S) 

IS 3 

fc^* (VI) ^^«feL,<^S^tcTOtt^^^+. 2-10S*©#U , J 

;u*0K*8£ai-e, IS 10-200^:, *f£b<te 130-150^1-241^ 

#£L<tt4~7l3WMT*££lw.fc9fc£tt (Vll-a) ^fett^tt (VII- 

9 



WO 00/17201 PCT/JP99/05176 

b) £#5 *I8Kfctt*fc£* CVH-a) O^fiKR^ttx-f A 

□ (Dimroth rearrangement) tLTftbtlZ [09*.tf» 5>*~ 
TJl' * * '>t;U • h U — (Journal of Medicinal Chemistry) > 

33#. 1231 M (1990*0 #m] . R£fc*SHtfc*t*fcl/Ttt, ^>if>, 

IS 4 

flS£& (VH-a) *fcttflS^« (VII-b) t 1-6 #£b<te 3 H§»0> 

3,4- h^v^>v;V75 > (VIII) t £&i§&t>L< tiRJfcK:*SttftJ£ 
S# 10~200t:, #£L<ttl30~150T:T?10#~24imRj£3"£* 
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7-fehxHJ;K IHBx^k tfUv>, xh5U>\ i&fc^UX ^aD 

x^y-jk 7n/t/-;k 
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XH 8 
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IS 1 0 
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fc-sai (xi) zm®i&bv<izKm\^%&tz®m** ®%\z&?T\t i~5 
^s, »£b<te 1.5 a*oaatt*«o#ttT» l-ioys*, »*l<&3 

~5%m<Dit£® (V) £513? lO~200t:T 10#~48l$P«a£J&£^3^£K£ 
rMfrS4£l (IH) £$5 JE*lC^Sttft*tifcbTtt, THF, v 

h75b\ y^fMi^/'Jy/XDMI). DMSCh ^>if>. HWX>. 

DMso^«*«na. asfc*»£LTtt, mjx^tsx sMv^otr 

< 'J A <b L< h U ?A#0!l*£tt*. 

tS!ig& 3 
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(XIII) 

(^+, r 1 . R 2 . R«^itf nbtt*n-6nwia^ra*i?**) 

1 i 

x*§ l o\z*Ltz*mtte\m®<D*&r% (XI) H<fc£tt (XII) 

zftm-z^ztitG® (xiii) ##e>ns. 

xm 1 2 

Xg 1 0l^b^Si:S^^^ST\ Mm (XI) KlflsS* (XIV) 

s^^ftatft^ (xv) #&e>ns. 

Ig 1 3 

<ls*tt (xv) sR^CTSttft***. a* 0-100*0, »* v < \t io~40t: 

T*l~5^*> ff*b<ttl.2a»©^oai»»^=^ (XVI) ^10^~24!^ 

ft o-ioot: . L < tt io~4orT 10 #~24 iMlfs: £ tci ofc£ 
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ft (XIII) ^ORtk-JP (XVI) tos 

W1,X>, THF, DMF, yIfiH-TJH^WfeK^ lTffl 

cffli^gitutu i*/-*. 7n/v-*. -rv^o^ 

^i<ii^/-«*^^' (xv) *a*o«tta7c* 

#{CttT;i£tCJ;oTt>fl:£ft (XIII) *#SCt*«T?#*. 
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^ . ;^_^> h^>X7^ ya >X I (J. Chem. Soc, Perkin Trans. I) . 
9#> 994H (1976¥) 3 b < tt^WcVUfc^ttt* 0*J*«^ t**^ 

<ts* (xiii) tRKSCTiSttte***' »^iickoTtt i~3 yssoSi 
fci»©*fcT, l »*b<tt i~2 ys*©fc£* (XVII) 

£31^0-150^ ff£U<te 10~70 < CT% 10 #-48l£P B , i£^t^£^3-£t- 
< fcD^t:£% (IH) ZnZCttfTZZo R&\ZT%&U®&£l'"CteV*)z?>* 
DMF, y^Wth75H, THF. vlfiH-riK D 

□ *-on*;UA, Rattftft*, Hl/xx *->l/>, 

u xffi * c t # , » £ u < tf u v > *fc « dmf ww* £ ns o 

a3&**fcLTtt, hUXWSX y<VynfJHW5>> DBU. 
Xg 1 5 

Jg*SHfc"&« (XVIII) te^£n©:££ (4*iBBB 61-109791 t>L<ft 

(xiii) 

$fSL<ttl-10.a*©^«5 (XVIII) i^s~*»Jtt« »^L<«1 
~3S*0a£&»7C»©#fcT. fi#-78~100'C, #£L<te0~50t:Tl0 
#~24 »MR****Jli:«w«kDfl:^« (IH) £fc« 
fc^m (XIII) SS8ig«tt>L<«KJS^fi§tt^« e P» 1 ^*~*«J** 
#£L<te 1~10 SSO<fc^«5 (XVIII) fca*-78~100t:, #£L<te0~ 
50*CT 10 #~24 «MR«*'&fca»^ 1 $?£L<te 1-3 

!3*©a3&»7cJW©#ttT. ®s-78~ioot:, fftt<«o-50t:T io^ 
-24 ^Bwaa-rsctciO^© (ih) m:t^t5. EfcCTM 
ttft&$£UTte, vi'DD^x £dd*;ua. wmtixm. 
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K>V>. HUX>, *=/Vy. Th7kFn77X 

y^fWAT^, s;*^;u7-fch75h\ 7-kh-HU;k a 

B £ t < « h U 7-fe 1**5/**^**** h U tfArflWf <btl^>. Z.<Dt%. 
i^CioTtt. M&*~*«J*> ff*KttO.B-5!SlOli5aitW 

(I) OtT Q R»«»t KP + ^feSft^* (IH-a) 

^©fiiTJ^^rvT^SM (IH-b) d^»5S-TS^i:*^#S. 




R 2 > R 3 ^ R 4 > R 6 > na *5«fctf nb fc*n^ftffiiB£ HUtT* 0 > 

Ig 1 6 

(IH-b) L l^*~*i&fJfi. 

-i5a«©aawK^«#«T» «*-78~io<k;t io#~72 ttmwr 

Z>Zt\z&r){t&® (IH-a) £#3-£#T*££o Rfcfc*iSttfc*lifct"C 
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WO 00/17201 PCT/JP99/05176 
WUXX **>U>, X-x*. Th7tHD77X S****^ 

n*#IMS*. HAtf, »ffl. **« §S * D 
itett (i) o**»»ufcv^*' <k^« (i) #«©»T*&n*«Stt. 
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Bruns t><Djj& [t 7' • 7 7 D y- (Molecular 

Pharmacology) . 29 #. 331 S (1986 #) ] CfllCTffofc. 

5„ h$&#£. *$bfc50mmol/L h'JX (kKO + ^fJV) 7Sy* 
• (««TWa HC1 tBS?. ) Sfftt ( P H 7.7) *T% *'J hO> 

fr^^TIf- (Kinematica tt«) fcfflHTSSIUfc. »»«&31^«lb 

(50,000xg, 10 »M) . fc&nfcttJMbfcStflW© SOmmol/LTrisHCl S 

(MM) /mL 0»»«*Ctt5J:5lC 50 mmoyL Tris HC1 [10 
mmol/L*flS-? 7x7 v >x7 5 tf 0.02 h/mg fill 

(Sigma tfc8fi) bfc. 

±E©»«tfeifii»«« 1 mL KHJ^ATfcttLfc CGS 21680 

H)7 ^ y . >> . 40 ^a-U-/mmol.; -a.- • <>^7>H • -a-*U7 
(New England Nuclear) ttS [If • V**-^ • *7* • 7 7-^3 ° • 
7>H .x^X^U^>^^--t7lfaL , 7x^f^^ (The Journal of 
Pharmacology and Experimental Therapeutics) > 251 888 H (1989 ¥) ] } « 
50 L (ft«S4.0nmol/L) fccfctfUSfcfcl^ 50 tf L fcJllAfc. 
25tT120»W»««^ ^7X««ltt« (GF/C; Whatman ttS) ±T*&ii© 
BUtiBU fi^tC*ftbfc5 tf L^50mmol/LTrisHClMWT3tHl^#t 

fc. ^^xmm»^AW7;v^ic^u, ->>^w-*- (EX-H;»%M 

Sei*tt«) £«nA, ^Mtg* ; £:^v>^l / -->3>*^ 7>:S7 ~ (Packard 

tt*fc£*©A2A3*tt»e (3H-CGS 21680 ^fr) fctf-r*B»©*ffi 

(%) = {l- (H%#«ETT©fe^*-*#SW«^*) / 

fi-*#ftWie^S) 1X10 0 
(ft) £SS£*<>:te, K»flS^**#«ETT?® »H-CGS 21680 tt^tt»IB«*t? 
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»*. ^HSM^pi^^ 100 mmoUL->i'D^>W7 f /-» (CPA; 
Sigma 4h«) #ffiTTCD 3H-CGS 21680 ISGttWMT**. K*#ttTT 
©8<&«fctt. #fl|»*©ttlfcflS^«l#«ET"P© »H-CGS 21680 fifttftittft 
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2 CGS 21680 1^7° '>~ (3MM0 lw**1"*f£ffl 
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CGS 21680 ( 7f/'»AttS*#ff«) *»^ ca4T 
7f7y> A^MfrfcttLTEftafcttO + S* 3 *** (medium 
sized spiny neuron) (GABA) Mtt»«tt->^^«ift 

[5>*-^-*:/-=3.-DiMX>;* (Journal of Neuroscience) . 
16 *, 605 H (1996 *) ] o ILOJIfc*^ 7f/y>A2Af«« 

*. CGS21680a#T*^U^->-*«8SSnSt>Ot#A&nT^*. 

5il^©«ddYTC7X (*1 22-25 g. B*SLC) SlPlOEffl^T* 
^^fTofcc CGS 21680 (RBI &«) <**»&tt«) 

iOMg/20ML^v^^MrticaAtfc.^b^iio.5%/^u-fe;up-- 

7(ttl,MC «t)«IW(*«**»f Ml/T»lr>fc.CGSa6W 

(0.5HMC«*i*:»IO fc**nen«P«*bfc 07*7. 
#»10g*fcD0.1mL> . IUMfc**a# 1 WWttfc 1 EfO** 4.5cm, 
ffi 1.0cm ©M£&Tfc7* U^»0#fc^tf*©WWK®*' W * KG> ** 
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TSSilitfcii: IfciPtfcHi^ 
mmw lpjMcg 



strewn 1 o t »fcA-i-» t^w^ — — - — ^av.^fe^ia 

) 5 ^^4^^ ^-^ ^ o^^^mj^ 5 ^ 
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fcttTH*. [3-Dtf7>-^r-^^'^^-^^-" 7::iD ' :;_ (European 
Journal of Pharmacology) > 182 ». 327 H(1990 ¥) *H**F 3,991,207 

5a*0*ttddYT£X (#fi22~24g. Q*SLC) fclSlOEffl^T^ 
Htfrofc. AD^'J (Janssen1±§2) £0.5%MC 1.0 mg/kg 

ST^^KErttcs^Lfe. 0.5% Mc^r&itJfl&s* (*« 

SXttS) T,»&£L£ (10 mg/kg) o #IH*£l<TttL-H-moo 
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mg/kg&«ktf^>-fe^->* h* 25mg/kg £ 0.5% MC ^ W&Stffl^@* 

t«trM«*&tt»«B***tn»«t*n*n«pa* (^x#m 10 g 

cm, «l.0cm©#CT^XHWK©*, M&J&©*£J®«tf, 

%&0>n&* 1 m 10 EE© # * k7v-7.P 7 £-&frbfT-o7c (M50,&) . 
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)>.^>7 > =,y->3> (Journal of Neural Transmission) , 8 #, 39-71 K (1994 
5iBft©ttttddYT£* (M 22-25 g, B*SLC) SlSlOEffl^T* 

®%ft?tc. ^mmnmm*^ £j&23±it: > iig55±5%©sjti^i*iT*goif 
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*^l/yy-737^5 <tt*H2»3*W*»*> £*<r^x£itS'JLT 
tt»{fc^»tt 0.5% MC £^Wbfcaftfflal@* (*#§Sgft 

»fttt [0.5%MC***LfcttlM!*«* :**» ] ** n * 

n«Pfi4 (T*X#mi0g*fc0 0.1 mL) u 

1 EETOS^ 4.5 cm, « 1.0 cm ©fcKlTtf *WttR®*. W«tt©**«* 
8&*©*iJ£tt 1 * 10 K©* 9 U7*>-*3 7*£ttMTofc 50 jft) 

»»*JB6ai:*t. 
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f*$*J 5 /^>V>^TMl-^JM.7i^H2,3,6-Tb5MF 
□ tf«Jv> (MPTP) fifi^>7-tt';M K*tt*fWB 

fh7MHOk!'J^> MPTP<hf»Tf) swTstaiRWfeaR- 

MPTP ja ««ft«tt/1-*>V>*IO i ET;^LTtt6nT^*[^nS/-f s 
>ifX • #7* • If • 7->3^ • 7^JtS- • *7* • tMX>7> • x- • X 
X-X- (Proceedings of the National Academy of Science USA) . 80 #, 
4546 K (1988*) 3 . 3^7-^7 

IC MPTP tick 0 V ut«t»6nT^6 [Xa-DlM X 

U*- (Neuroscience Letter) , 57 #, 37 H (1985 30 1 . 
2 -3*i©l»3t^- J E , fe^ (^E 300-375 g, B** W7> &1 
»4EE»V*T*ilftfTofc. MPTP (RBIttK) tttlMIM*** <**« 
gfcgi) K**U 2.0 mg/kgSl 010.5 BWa* 

fctt**tt*Kffl^fc. K*fcS*mo.3%Tween80, 10 %L 

-*>V 30 5tS 8 MID. l *Mtltt*5WHI^*W<* 
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TMtftbfxofc [m«S:^^^V>0»tt»W (Wilcoxon Rank 
Sum test) ] • 



flSI 



12.75 ± 0.25 4.75 ± 0.48 (p<0.0256) 



t>7 _ tt7 h MPTP »/^-*>V>* i E5 s ^K*^'C*»-C**wfc 

6 MtK&& (*»*!»©*£) 

itUTtt* ddYSHr?^ (#fi21~26g> B*SLC) £ 1 * 10 
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0.3HTween80***^»»UT. KIMtt 1 *IM(IK«n«*Lfc. fttt*t 
0.3HTween80***©*S lOmL/kgfcPS^Lfc. *MW©$1 
Jgtt Porsolt (D^^ [Arch, int Pharmacodyn., 229 #, 327-336 H(1977 ¥)] 

25cm) *m2S±lt:©**«9cmlC»oTT^X*6 »W*««*fc. 

o4»iw (240^) ir*u*aatf»ftw«ft*^fc»w 

«8) tWttTimbfc. B*'JXA©lM«*&<-r*fc*. 1*10 BE* 
S#»O^Sitl5E^3e* Steel-test j££ JflV>Tf?o fc. 



f§9glC7rcT. 






^9S 


ttfti'k&ft 




0.5% MC (fttt**») 


180.3±15.3 


2 1 


7.6±3.2(p<0.01) 
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&*s« ?k*«. ft*. T>=yncii». 7** 

^^fc^m7K<h7>^^^©^^^^^^>S^^ fflViTal * ffl<D ^ 5: 
WITTS. £©&> #&«^^&&#J£ffl^T, ISffiifcl'^t 
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MM. «< MiStta* 

»£. MOW, (*fi> Mt^tttO'ttltKttliWK* 5 ** 

1*1BS0. 1~50 mg/kg S 3-4 HKHfrttTtW*©**** * ^ 

N .( 4 ./7 p u.^****** U s 5; >-e--f ;H-N'-(2-7 o-f ;w)t b* 9 v >«fc* 

A) 

2-7 CK v *? k K 5 v H 65 g (515 mmol)43«k^ DBU 70 mL (510 mmol)* 
DMF IMmLlliiU :nC 4,6- 5? * □ □ -2- * **** K 'J 5 * > © DMF 
*tt[60.0 g(256mmol)/100mL]*MT?«>^ < 0*TLfc<rt*S: 45*C^TfC 

?«n? P H « 6-7 cmlt, 4«-r*H***«»tfc. *&nfcH*** 

= l0/i)lw**U *ftbfc*. 
$f*5"7 ATfftllbfc. »»mUTft&nS9jtS^nD*^AT? h u ^ 
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>/B8if »=6/4)Ttt » U £ e> ICfc^ft A £ ioXgg®JR Lfc. 
iH NMR (6ppm, DMSO-<fc) : 10.49 (brs, 1H), 9.78 (brs, 1H), 7.95 (dd, 0.7, 
1.7 Hz, 1H), 7.28 (dd, J= 0.7, 3.3 Hz, 1H), 6.70 (dd, J= 1.7, 3.3 Hz, 1H), 6.30 
(brs, 1H), 2.50 (brs, 3H) 

Mass (m/z) : 284, 286 (M + ) 

IR (KBr) : 3750, 1654, 1560, 1478 cm 1 

M£ : 185*0 

7./70 D-3-(2-7 >J )V)-5-^^)V^nh2,4) h U 7 V* □ [4,3-c] tf U S: >?><fls£ 
ft B) 

7;U3f>HHmT, EBMtHU >225g(1.58mol)«:^r->^>320inHl»» 
Si*, H ft C ^ ^ 5? S/ □ > 340 mL (256 g, 1.58 mol) £ ID A 90t: 

T*Ull^Fi55^JjnfSibfe. rteftJ^SKJSWbfc** 4fc£ftA 90 g(316 mmol) 

$Jjn^^e>^i60 < CT-2^»^bAc. K«H7«« R**«fc»»tfc«* 
7jc^jD^.^T(^5 t C^T)-T:7> ; £-77K2:JP^T7^*Utt{lbT*^ 

iH NMR (6ppm, CDCls) : 7.75 (dd, J= 0.7, 1.7 Hz, 1H), 7.44 (s, 1H), 6.97 (dd, 
J= 0.7, 3.3 Hz, IH), 6.66 (dd, J= 1.7, 3.3 Hz, IH), 2.63 (s, 3H) 
Mass (m/z) : 266, 268 (M + ) 

IR (KBr) : 3040, 1592, 1512, 1464, 1301, 1081, 1009, 902, 897, 755 cm-' 
M& : 122-124 *C 

7-7 □ □ -2-(2- 7 U ;W)-5-^ 3^1^* [1,2,4] h 'J 7 7o [1,5-c] tf U = v >({fc£ 
ftC) 
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ft£tt B 2.7g(10mmol)£ THF 8.5mL KI**U 7k#T DBU 1.5mL 

HJUfc. jR*»7*. tffflUiH** THF Tift* U flsft* C 2.1g*afe 
@#£LT#fc(iR$81%). 

>H NMR (6ppm, CDCh) : 7.65 (dd, J= 0.7, 1.7 Hz, 1H), 7.36 (s, 1H), 7.28 (dd, 

e /= 0.7, 3.3 Hz, 1H), 6.60 (dd, J= 1.7, 3.3 Hz, 1H), 2.78(s, 3H) 

Mass (m/z) : 266, 268 (M + ) 

IR (KBr) : 3745, 1596, 1508, 1452 cm 1 

tt£ : 230^ 

7. * O D -5-(3,4- ^h^>W5y )-2-(2- 7 'J ;U)[1,2,4] HU7«/D 

[i,5-c]tru s-^xft'&ttD) 

fc^tt B 50.0g (188 mrnol)* THF 600 mL £ J8* U C nil DBU 42.0 mL 
(280 mmol)*^ 30 »W«*bfc. JLOWKEfc****!*** 

«tf:„ ^ntC 3,4-v* h^^>^7i> 94 g(563 mmol)£3ra;L. 

LT#*>nS*£it£. SKlWhUfal/->3>U tt£^D 53.2 g 

T#6tiaa«* ->u **** 5 a* D7 h 9 z> 7 4 -(A^>/Bixf 
;p=7/3)THfib, io«es^*D ^mixufc. 

iH NMR (6 ppm, CDCI3) : 7.60 (dd, J= 0.7, 1.7 Hz, 1H), 7.20 (dd, J= 0.7, 3.3 

Hz, 1H), 6.94-6.98 (m, 3H), 6.85 (d, J= 7.9 Hz, 1H), 6.61 (brt, 1H), 6.58 (dd, J 

= 1.7, 3.3 Hz, 1H), 4.74 (d, J= 5.6 Hz, 2H), 3.90 (s, 3H), 3.89 (s, 3H) 

Mass (m/z) : 385, 387 (M + ) 

IR (KBr) : 2359, 1630, 1616, 1585, 1515 cm 1 

m& : 193*C 
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###15 

5-7 iA7-^Pn -2-(2- 7 'J W.2,4] h U 7 7 □ [1,5-4 £ U 5 v >«t^« E) 

<b^«SD 50.0 g(130 mmol)£ MJ □ 260 mL £8#U ' 

HJ 7 ^JM* 50 g(333 mmol), 7- 7-^ 42 mL(390 mmol) 

U 2 moVLKWiikl- b U "5A*»«T7;W U ttfcMfi 

fc£*E 25.6g*efiH^^bT#fc(«*83X). 

iH NMR (6 ppm, CDC1 3 ) : 7.64 (dd, J= 0.7, 1.7 Hz, 1H), 7.25 (dd, J= 0.7, 3.3 
Hz, 1H), 7.04 (s, 1H), 6.60 (dd, J= 1.7, 3.3 Hz, 1H), 6.30 (brs, 2H) 
Mass (m/z) : 235, 237 (M + ) 

IR (KBr) : 3104, 3070, 1666, 1592, 1552, 933 cm 1 

ft£ : >270'C 

###16 

5-7 = J -2-(2-7 U )l)-7-¥^7i?-)Hl,2A] b »J 7 7 O [1,5-c] fcf U 5 5?>(fc 
£tFF) 

<t£$! E 10.5 g(44.6 mmol)*5«fc^tr^7> ? > 19.2 g(223 mmol)£ DMSO 

vU*y^^7A^O-7b^^7^-(23%7> ; e-77K/^^^-^/^I= I 
O*;i/A = l/10/90)T«»l/fc&* ffiiXfjU'S^SlT, <L£tlF9.91 
g £efe*&*£ IsTmtzWm 78%). 

iH NMR (5 ppm, DMSO- A) : 7.86 (dd, J= 0.7, 1.7 Hz, 1H), 7.60 (brs, 2H), 
7.06 (dd, J= 0.7, 3.3 Hz, 1H), 6.68 (dd, J= 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 3.49 
(t, J= 5.0 Hz, 4H), 3.40 (brs, 2H), 2.83 (t, J= 5.0Hz, 4H) 
Mass (m/z) : 285 (M + ) 
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IR (KBr) : 1656, 1650, 1614, 1555, 1514, 1234 cm 1 
M& : 170-172'C 

mmmi 

5- 7 = J -2-(2- 7 U )V )-7-(4-(2- 1 H D * *> -2- * * ^ 7* D tf t? * 9 V - 
;U)[1,2,4] h'JT'/o [1,5-4 E »J 5 5» (^°^ 1) 

<fc^« E 500 mg(2.12 mmol) £ DMSO 7 mL £ L . DBU 0.95 mL (6.36 
mmol). l-(2- k HD^->-2-^^;U7ntf;P)h:^7-7> 1.50 g(9.50 mmol)*tt 

HISftbT, *t£«5 1 250mgSafi»*tUT#fc(iR*33X). 
iH NMR (6 ppm, CDC1 3 ) : 7.58 (dd, «/= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.71 (brs, 2H), 3.55 (t, J= 
5.0 Hz, 4H), 2.96 (brs, 1H), 2.73 (t, J= 5.0 Hz, 4H), 2.39 (s, 2H), 1.21 (s, 6H) 
Mass (m/z) : 357 (M + ) 

IR (KBr) : 3853, 1678, 1608, 1558, 1471, 1331 cm 1 

Kj& : 235-236*0 

7Cfl##T : C17H23N7O2 tLX 

tHifil (%) : C = 57.13, H = 6.49, N = 27.43 

Hffltt (%) : C = 57.28, H = 6.58, N = 27.48 

H«J 1 4 *ff 2~it£® 14 ftfffc. 

5- 7 a y -2-(2- 7 y ;io-7-(4-(2- k h* □ * -> -2- * ;w 7 ^ ;u> tf ^ 7 v - 
)V)[i,2A) b y 7 v* o [i,5-c] tf «jv/> 2) 

: 54%(h;i/X>-^\4 1 -ti->T-S^B B 0 ; aSfttWil) 
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m NMR (6 ppm, CDCh) : 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.63 (brs, 2H), 3.55 (t, J= 
5.0 Hz, 4H), 2.73 (t, J= 5.0 Hz, 4H), 2.44 (d, J= 13.9 Hz, 1H), 2.34 (d, J = 
13.9 Hz, 1H), 1.43-1.58 (m, 2H), 1.14 (s, 3H), 0.92 (t, J= 7.59 Hz, 3H) 
Mass (m/z) : 371 (M + ) 

IR (KBr) : 3319, 3176, 2970, 2833, 1655, 1614, 1606, 1557, 1513, 1444, 1333, 
1236 cnr 1 
tt£ : 212*C 

TiMtttit : Ci 6 H 2 5N70 2 0.4 h)l*>t hX 
ftJMg (%) : C = 61.19, H = 6.96, N = 24.01 

mmm (%) : c = 61.36, h = 7.06, n = 23.93 

5-757 -2-(2- 7 U )\> )-7-(4-(2- 1 H □ * v -2- 7 x - )V 1 U M )V) tf * 5 5> = 
;W)[1,2,4] h U 7 y O [1,5-c] tf' J 5 v > <fc£% 3) 
JR$ : 34%(X* ;i/-h;wx>T?l5tt* ; Sfe^*) 

»H NMR (6 ppm, CDCI3) : 7.57 (dd, J= 0.7, 1.7 Hz, 1H), 7.48(d, J= 7.3 Hz, 
1H), 7.35(t, 7.59 Hz, IH), 7.25 (d, J= 6.6Hz, 1H), 7.14 (dd, J= 0.7, 3.3 Hz, 
1H), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 5.94 (s, IH), 5.56 (brs, 2H), 4.25 (s, IH), 
3.42 (t, J= 5.0 Hz, 4H), 2.90 (d, J= 13.0Hz, IH), 2.68 (d, J= 13.0Hz, IH), 
2.32-2.52 (m, 4H), 1.50 (s, 3H) 
Mass (m/z) : 419 (M + ) 

IR (KBr) : 3333, 3176, 2361, 1664, 1647, 1603, 1560, 1442, 1417, 1334, 1225, 

1007, 770 cm- 1 

R£ : 267-268*0 

Ttmfttf : C22H25N7O2 tLX 

ft-gffi (%) : C = 62.99, H = 6.01, N = 23.37 

$M (%) = C = 63.04, H = 6.25, N = 23.58 • 
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5- 7 a J -2-(2- 7 U )V )-7-(4-(2- X if )V -2- 1 H □ * •> 7 * * ) tT * 7 7 - 
JI/)[1,2,4] h U 7 V □ [1,5-c] tf U S V > ( 4) 
JR* : 7i%(h;WX>-^^U->T??lftfi ; 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, /= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, «/= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.68 (bra, 2H), 3.54 (t, J= 
5.0 Hz, 4H), 2.91 (brs, 1H), 2.71 (t, J= 5.0 Hz, 4H), 1.48 (q, J= 7.6 Hz, 4H), 
0.88 (t, J= 7.6 Hz, 6H) 
Mass (m/z) : 385 (M + ) 

IR (KBr) : 3410, 3107, 2966, 2951, 2361, 1655, 1616, 1605, 1558, 1446, 1236 
cur 1 

MM. : 212-213t; 

Ttmttft : C19H27N7O2 t bT 

fUHS (%) : C = 59.20, H = 7.06, N = 25.44 

&8Hffl[ (%) : C = 59.52, H = 7.20, N = 25.61 

nmms 

5. 7 a J -2-(2- 7 U ;W)-7-(4-(l- tFo + ->y^D7-nlf]M^)^r^ 
;U)[1,2,4] h U 7yo[l,5-c]t!U S v> iitG® 5) 
JR^ : 48%(I^y-MiX^TS^ B I 

iH NMR (6 ppm, CDCb) : 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 5.70 (brs, 2H), 3.59 (t, J= 
5.0 Hz, 4H), 2.70 (t, J= 5.0 Hz, 4H), 2.55 (s, 2H), 0.86 (t, J= 6.6 Hz, 2H), 
0.43 (t, J= 6.6Hz, 2H) 
Mass (m/z) : 355 (M + ) 

IR (KBr) : 3139, 2833, 2632, 1666, 1614, 1556, 1514, 1443, 1416, 1331, 1243, 
1209, 1124, 1016, 771 cm 1 
MLft : 215-217X: 
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TLmttffi : C17H21N7O2 0.6H 2 O£LT 

WIMI (%) : C = 55.76, H = 6.11, N = 26.77 
(%) : C = 55.86, H = 6.13, N = 26.54 

y-2-(2-7 U ;i,)-7-(4.(2-^ h * s s-2- *7 ° \d )l)V^7 V =■ 
;U)[1,2,4] h U 7 7011,5-0] M U 5 v> Mt£tt 6) 

iH NMR (6ppm, CDCI3) : 7.58 (dd, </= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.78 (brs, 2H), 3.52 (t, «/= 
5.0 Hz, 4H), 3.22 (s, 3H), 2.65 (t, J= 5.0 Hz, 4H), 2.36 (s, 2H), 1.20 (s, 6H) 
Mass (m/z) : 371 (M + ) 

IR (KBr) : 3417, 3167, 2958, 2833, 2360, 1666, 1608, 1560, 1512, 1470, 1444, 
1416, 1381, 1333, 1242, 1132, 1076, 1012 cm 1 

: 200-20l"C 
Ttmttffi : C18H25N7O2 O.2H2O tut 

ftJMI (%) : C = 57.92, H = 6.80, N = 26.27 

mum (%) : C = 57.86, H = 6.92, N = 26.24 

5- 7 = J -2-(2- 7 U ;U)-7-(4-(3- k H □ * -> -3- * r * tf ^ 5 v ~ 

Jl/)[1,2,4] h U 7 V* D [1,5-c] tT U 5 v > ULS^ 7) 
ft* : 59%(h;i/X>- / \+1t>TS^fB ; ^T^fe^*) 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, IH), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 6.02 (s, IH), 5.87 (brs, 2H), 3.54 (t, J= 
5.0 Hz, 4H), 2.68 (t, J= 5.9 Hz, 2H), 2.60 (t, J= 5-0 Hz, 4H), 1.67 (t, J= 5.9 
Hz, 2H), 1.25 (s, 6H) 
Mass (m/z) : 371 (M + ) 

IR (KBr) : 3389, 3107, 2966, 2937, 2837, 1670, 1660, 1639, 1622, 1597, 1549, 
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1439, 1225 cm 1 

gift : 194-195X: 

TtMfttt : Ci8H25N 7 0 2 ^tT 

fl-£te (%) : C = 58.21, H = 6.78, N = 26.40 
(%) : C = 58.26, H = 7.00, N = 26.49 

18 

5- 7 == J -2-0- 7 U ;W-7-(4-(3- 1 HD + y.3-^M>f ^^5v- 
»)[1,2,4] h U77P[l,5-c]tf U 5 v> Wt£* 8) 

iH NMR (6ppm, CDCh) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 
Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.63 (brs, 2H), 3.56 (t, J= 
5.0 Hz, 4H), 2.60-2.71 (m, 6H), 1.51-1.71 (m, 4H), 1.18 (s, 3H), 0.91 (t, .7=7.6 
Hz, 3H) 

Mass (m/z) : 385 (M + ) 

IR(KBr) : 3417, 3139, 2972, 1660, 1606, 1564, 1516, 1479, 1443, 1416, 1338, 

1223, 1122, 1020, 770 cm 1 

ft& : 196-197*C 

ytmftffi : Ci9H 2 7N 7 0 2 t UT 

ftgfit (%) : C = 59.20, H = 7.06, N = 25.44 
(0/0) : C = 59.29, H = 7.06, N = 25.05 

9 

5.75; -2-(2- 7 U »)-7-(4-(3- kFa^y-S^i-J^fiH^^y- 
W.2,4] h U 7 y O [1,5-c] fcf »J ^ v > (fcStt 9) 
JR* : 36%(^X^;W2-7aAV-JU"e^^^ ; 

iH NMR (6 ppm, CDC1 3 ) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.48 (d, J= 7.6 Hz, 
2H), 7.36 (d, J= 7.6 Hz, 2H), 7.25 (d, J= 6.6 Hz, IH), 7.15 (dd, J= 0.7, 3.3 Hz, 
IH), 6.56 (dd, J= 1.7, 3.3 Hz, IH), 6.02 (a, IH), 5.63 (brs, 2H), 3.51-3.60 (m, 
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4H), 2.60-2.70 (m. 2H), 2.17-2.46 (m, 4H), 2.02-2.17 (m, 1H). 1-83-1.97 (m, 
1H), 1.52(s, 3H) 
Mass (m/z) : 451 (M + ) 

IR (KBr) : 3444, 3167, 2972, 2833, 2362, 1652, 1616, 1564, 1513, 1421, 1238, 

779 cm 1 

H£ : 123-124X: 

7C?H##r : C23H27N7O2 l.OHtOfcbT 
ff-#<g (0/0) : C = 61.18, H = 6.47, N = 21.71 
$3841 (%) : C = 61.20, H = 6.39, N = 21.77 

mmm 10 

5- 7 S J -2-(2- 7 U ;U)-7-(4-(3- iW-t FD^y^>^)^5y- 

W ,2,4] h U 7 V P [1,5-c] If U 5 S> > 10) 

W : 42%(x^ /* -jU-Mx^-e^il ; otiM*) 

iH NMR (6 ppm, CDCb) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.65 (brs, 2H), 3.55 (t, J= 
5.0 Hz, 4H), 2.59-2.65 (m, 6H), 1.40-1.69 (m, 6H), 0.87 (t, J= 7.6 Hz, 6H) 
Mass (m/z) : 399 (M + ) 

IR (KBr) : 3278, 2968, 2833, 2808, 2361, 1659, 1651, 1605, 1441, 1417, 1336, 
1236, 1201 cnr 1 

TtmftVt: C20H29N7O2 1 UT 
fr^fit (%) : C = 60.13, H = 7.32, N = 24.54 

mmm (%) : c = 60.17, h = 7.49, n = 24.63 
mnm n 

h'J7yo[l,5-c]tfU = v> MtSfcll) 
iR$ : 53%(#Ki^l'"eS*Slli ; fife^*) 
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iH NMR (6 ppm, CDCh) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H). 7.15 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.77 (brs, 2H), 3.56 (t, «/= 
5.0 Hz, 4H), 3.20 (s, 3H), 2.54 (t, «/= 5.0 Hz, 4H), 2.44 (t, J = 8.3 Hz, 2H), 
1.72 (t, </= 8.3 Hz, 2H), 1.18 (s, 6H) 
Mass (m/z) : 385 (M + ) 

IR (KBr) : 2972, 2808, 2364, 1668, 1606, 1562, 1513, 1442, 1417, 1377, 1335, 

1225, 1126, 1080, 1005, 773 cm 1 

tt£ : 194-195 *C 

Ttmttft ' Ci 9 H27N 7 0 2 <i:tT 

fUHt (%) : C = 59.20, H = 7.06, N = 25.43 

&&ltg (%) : C = 59.02, H = 7.06, N = 25.10 

mmm 12 

5.75; -2-(2- y >J ;W-7-(4-(2- tHD^>.l,l.^^XfW^^^ 
;W)[1,2,4] h U 7 y D [1,5-c] tf <J 5 v > ({fc^tt 12) 
|R* : 48%(WVX>-'v£U->"ffi^ii« I SfetWH) 

iH NMR (6 ppm, CDCh) : 7.59 (dd, «/= 0.7, 1.7 Hz, 1H), 7.16 (dd, J= 0.7, 3.3 
Hz, IH), 6.56 (dd, J= 1.7, 3.3 Hz, IH), 6.03 (s, IH), 5.62 (brs, 2H), 3.58 (brt, 
4H), 3.42 (s, 2H), 2.71 (brt, 4H), 2.36 (s, IH), 1.09 (s, 6H) 
Mass (m/z) : 357 (M + ) 

IR (KBr) : 3444, 3167, 2972, 2833, 2362, 1663, 1616, 1560, 1514, 1444, 1230, 

978, 771 cm- 1 
K£ : 213-215T; 

7C5it##f : Ci7H 2 sN70 2 0.4H 2 O 0.3 WUX><hLT 
fl-JHl (%) : C = 58.48, H = 6.73, N = 25.00 
#l$]fl (%) : C = 58.31, H = 6.65, N = 25.05 
13 

5. 7 S J -2-(2- 7 <J ;U)-7-(4-(4- k FD^>-4-^M>f ^^7^- 
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;W)[1,2,4] h U 77n[l,5-c]tf U 5 v> <fcS* 13) 

jr$ : 68%(»Kx^;Pt?SteS ; GfeJfr*) 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, /= 0.7, 1.7 Hz, 1H), 7.16 (dd. J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 6.01 (s, 1H), 5.78 (brs, 2H), 3.57 (t, J= 
5.0 Hz, 4H), 2.59 (t, J= 5.0 Hz, 4H), 2.45 (t, J= 5.3Hz, 2H), 1.58-1.74 (m, 
4H), 1.22 (s, 6H) 
Mass (m/z) : 385 (M + ) 

IR (KBr) : 3417, 3153, 2958, 2819, 2364, 1647, 1610, 1560, 1514, 1444, 1417, 
1381, 1335, 1236, 1126, 984, 770 cm 1 
M£ : 178*0 

Ttmftffi : C19H27N7O2 O.5H2O t LT 

fr|£ffi (%) : C = 57.13, H = 6.49, N = 27.43 
&mfe (%) : C = 57.28, H = 6.58, N = 27.48 

5 . 7S y .2-(2- 7 U ;W-7-(4-(5- 1 F 

;WU,2,4] h'J7 ( /n [1,5-c] t? 'J S *J > (flsSfc 14) 

: ■49%(flF&X^ , .H'T?Sttft : Sfe*&*) 
iH NMR (6 ppm, CDCla) : 7.58 (dd, J= 0.7, 1.7 Hz, IH), 7.16 (dd, J= 0.7, 3.3 
Hz, IH), 6.55 (dd, «/= 1.7, 3.3 Hz, IH), 6.01 (s, IH), 5.90 (brs, 2H), 3.55 (t, J= 
5.0 Hz, 4H), 2.51 (t, J= 5.0 Hz, 4H), 2.39 (t, J= 7.6 Hz, 2H), 1.26-1.56 (m, 
6H), 1.22 (s, 6H) 
Mass (m/z) : 399 (M + ) 

IR (KBr) : 3417, 3389, 3278, 3167, 2958, 2847, 2359, 1662, 1614, 1564, 1513, 
1444, 1417, 1378, 1336, 1234, 773 cm 1 
flftjft : 148T: 

7C*»«f : C20H29N7O2 1.2H 2 0<hLT 

ItWfii (%) : C = 57.04, H = 7.51, N = 23.28 
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mmm (%) : c = 57.07, h = 7.55, n = 23.21 
mmm 15 

5-7 5 7 -2-(2-7 U ;U>-7-(4-(-T 5 ^/[1,2-a] M U v >-2-< ;M fcf ^ 7 v 
-;U)[1,2,4] h U 77P[l,5-c]tf U 5 v> 15) 

fc£*F 600mg(1.75iiimd)*J:tf-rS^/[l f 2.*]KU 5?>-2--f JM* 1 * 
£D>J H 582mg(3.51mmol)*DMF7.5mLKS»L. CCtCft^ 

^ 51%)» 

iH NMR (6 ppm, CDCls) : 8.07 (d, J= 6.9 Hz, 1H), 7.59 (s, 1H), 7.58-7.54 (m, 
2H), 7.18-7.12 (m, 2H), 6.76 (dd, J= 6.1, 7.4 Hz, 1H), 6.54 (dd, J= 1.7, 3.3 Hz, 
1H), 6.01 (s, 1H), 5.65 (brs, 2H), 3.77(s, 2H), 3.59 (t, J= 5.0 Hz, 4H), 2.67 (t, 
c/=5.0Hz, 4H) 
Mass (m/z) : 415 (M + ) 

IR (KBr) : 1666, 1651, 1606, 1446, 1216, 742 cm 1 

tt£ : 220-221'C 

7C^7>^:C 2 iH 2 iN 9 0i:bT 

thiffit (%) : C = 60.71, H = 5.09, N = 30.34 
(%) : C = 60.70, H = 5.15, N = 30.25 

mmm 15 Mmizmcxmrnm ig-mmm is zmmv, its® leMts 
® is zntz. 
nmm 16 

5-7 5 J -2-(2- 7 U ;U)-7-(4-(-T 5 M [1,2-a] fc° 5 >-2->f * * tf * 5 v 
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=*>UA4] H 'J 7^0[l,5.c]fcf'J S V> (fc** 16) 
JR$ : 53%(X^ y -^TS^^a ; 6fe$*) 

iH NMR (6 ppm, CDCI3) : 9.06 (s, 1H), 8.04 (dd, .7=1.6, 4.6 Hz, 1H), 7.88 (d, 
J= 4.6 Hz, 1H), 7.69 (s, 1H), 7.55 (dd, J= 0.7, 1.7 Hz, 1H), 7.14 (dd, J= 0.7, 
3.3 Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.65 (brs, 2H), 3.84 (s, 
2H), 3.62 (t, J= 5.0 Hz, 4H), 2.68 (t, J= 5.0 Hz, 4H) 
Mass (m/z) : 416 (M + ) 

IR (KBr) : 1666, 1606, 1234, 1213, 773 cm 1 
ULS : 242-244*C 

7G^##r : C20H20N10O 1.1 H 2 0 1 1 T 

ITM (%) : C = 55.06, H = 5.13, N = 32.11 

nmm (%) = c = 55.22, h = 5.13, n = 31.91 

5-7 5 7 -2-(2- 7 >J )l)-7<4-tf $ 9 V [1.2-a] KU3 v >-2--f * K * 5 
v-;W)[l,2,4] h U 7 [1,5-c] bT U 5 v > (ffc^tt 17) 
JR* : 16%(X^y-;PT||^f B ; 

iH NMR (6 ppm, DMSO-dfe) : 8.92 (dd, J= 2.0, 6.6 Hz, 1H), 8.49 (dd, J= 2.2, 
4.1 Hz, 1H), 7.86 (d, J= 0.8 Hz, 1H), 7.83 (s, 1H), 7.61 (brs, 2H), 7.07-7.01 (m, 
2H), 6.66 (dd, J= 0.7, 2.6 Hz, 1H), 6.02 (s, 1H), 3.70 (s, 2H), 3.54 (t, J= 7.0 
Hz, 4H), 2.58 (t, J= 7.0 Hz, 4H) 
Mass (m/z) : 416 (M + ) 

IR (KBr) : 1647, 1608, 1562, 1512, 1437, 1232, 773 cm 1 
ItA : 244-246*C 

Ttmfttit : C 2 oH2oN 10 0 1.2 H 2 0 t LX 

if-gM (%) : C = 54.84, H = 5.15, N = 31.97 
(%) : C = 54.72, H = 4.87, N = 31.94 

mmm is 
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5.7 = y-7-(4-(^>X-f s ^/-;w2--r ;u^^;w)t:^7 5?=^)-2-(2-7 u 

;H[1 ( 2,4] h >J77D[l,5-c]H'J 5 18) 
JR^ : 31°/o(X^/— )l7?m&& ; $3££$^) 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, / =0.7. 1.7 Hz, 1H), 7.30-7.23 (m, 4H), 
7.15 (dd, «/= 0.7, 3.3 Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.63 
(brs, 2H), 3.90 (s, 2H), 3.60 (t, J= 5.0 Hz, 4H), 2.68 (t, J= 5.0 Hz, 4H) 
Mass (m/z) : 415 (M+) 

IR (KBr) : 1658, 1606, 1564, 1444, 1224, 999, 748 cm 1 
M& : 284-286X: 
jtmftVr : C 2 iH 2 iN 9 0 t 

tfflEtf (%) : C = 60.71, H = 5.09, N = 30.34 

£8Hft (%) : C = 60.52, H = 5.34, N = 30.07 
%%to 19 

5- 7 = J -7-<4-(^ > 1/ * 7 7 - ^ -2- -f * * ^ )V) tf * 5 -7 - )V )-2-(2- 7 U 
;P)[1,2,4] h U 7 V* D [1,5-c] tr U 5 5? > (fls£«J 19) 

fb^^J 19 

jr$ : i9%(x^y-;uTSttii ; $£fe^*) 

»H NMR (6 ppm, CDCI3) : 8.00 (d, J= 7.2 Hz, 1H), 7.88 (d, J= 7.2 Hz, 1H), 
7.59 (dd, .7=0.7, 1.7 Hz, 1H), 7.45 (dt, J= 1.3, 8.2 Hz, 1H), 7.39 (dd, J= 1.3, 
8.2 Hz, 1H), 7.16 (dd, «/= 0.7, 3.3 Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.04 
(s, 1H), 5.60 (brs, 2H), 4.02 (s, 2H), 3.63 (t, J= 5.0 Hz, 4H), 2.75 (t, </= 5.0 Hz, 
4H) 

Mass (m/z) : 432 (M + ) 

IR (KBr) : 1652, 1612, 1560, 1440, 1236, 1203 cm 1 

K£ : 218-219X: 

7C*#*r : C21H20N8OS <hbT 
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ft)MI (%) : C = 58.32, H = 4.66, N = 25.91 

mmm (%) : c = 58.io,h = 4.99, n = 26.15 
mmm 20 

5j 5 y.7.(4.(^>y-2J,3-f7y7y-W-<J^fil')^r/-J^ 
7 U ;U)[1,2,4] h 'J 7 VO[l,5-c)£>J S v> (Mm 20) 

)R¥ : 70%(X^y — )l-cmfcik ; fife©*) 

iH NMR (6 ppm, CDCI3) : 7.99 (s, 1H), 7.94 (d, J= 7.6 Hz, 1H), 7.59 (dd, J 
=1.6, 7.6 Hz, 1H), 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 Hz, 1H), 
6.56 (dd, J= 1.7. 3.3 Hz, 1H), 6.03 (s, 1H), 5.64 (bra, 2H), 3.72 (s, 2H), 3.58 (t, 
J= 5.0 Hz, 4H), 2.60 (t, J= 5.0 Hz, 4H) 
Mass (m/z) : 433 (M + ) 

IR (KBr) : 1660, 1606, 1444, 1222, 758 cm-' 

M& : 210-211^ 

TtMttVr : C20H19N9OS t UT 

fi-g{g (%) : C = 55.41, H = 4.42, N = 29.08 

H$!Hi (%) : C = 55.38, H = 4.47, N = 28.99 

nnm 21 

-)V)[i,2,4) h u 7^o[i,5-c] tru s >*> 21) 

fc*«F 1-50 g(5.26 mnu^Jltf 6.^^<V****/--;W8.*;W#* 
i/7jW7 s kH 934 mg(8.42 mmol)£i>* D D ^ * > 15 mLlCfgfilU 
X-OtM, Stll.5mL hU7*h*'>**fc*£*:J-HJ£A 1.78 
g(8.42mmol;1.6eq.)^iPA, MTttWlft. R**7«, R«*C** 
JJD;t> S SIC 1.0 moUL**ft^ h U *A**«*»*^***** ttcM 
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X* y -K^SIT, ft*tt 21 222 mg * t T*fc<*'* H*>. 

iH NMR (6 ppm, CDC1 3 ) : 7.58 (dd, </= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 

Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 6.02 (s, 1H), 5.60 (brs, 

2H), 3.61 (s, 2H), 3.56 (t, J= 5.0 Hz, 4H), 2.56 (t, J= 5.0 Hz, 4H), 2.42 (s, 3H) 

Mass (m/z) : 380 (M + ) 

IR (KBr) : 1654, 1614, 1564, 1209 cm 1 

gfc,& : 222-224X3 

Ttmttffi •■ C18H20N8O2 t UT 

fl-JMI (%) : C = 56.83, H = 5.30, N = 29.46 
(%) : C = 56.80, H = 5.45, N = 29.12 

nmw 22 

5. 7 s j -2-(2- -y 'J ;w-7-(3- y> ;u-4-(5- ^Mvt^ , /-^Hii'^ 

;V)tf^7^-;W)[i,2,4] h U 7>/n[l,5-c]tf U S v> <fc£tt 22) 
: 40%(x^ y — ; Bfitfr*) 

iH NMR(6 ppm, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 
Hz, IH), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 5.99 (s, IH), 5.98 (s, IH), 5.70 (brs, 
2H), 3.98 (s, IH), 3.92 (s, IH), 3.89 (d, J= 14.2 Hz, IH), 3.62 (d, J= 14.2 Hz, 
IH), 3.13 (dt, J= 3.3, 10.6 Hz, IH), 2.89-2.82 (m, 3H), 2.57-2.43 (m, IH), 
2.41 (d, J= 6.5 Hz, 3H), 1.20 (d, J= 6.3 Hz, 3H) 
Mass (m/z) : 394 (M + ) 
IR (KBr) : 1652, 1648, 1606, 1238 cm 1 
: 183-185'C 

7tm#tf : C19H22N8O2 2.0 HC1 2.1H 2 0tlT 
fHHI (0/0) : C = 45.17, H = 5.63, N = 22.18 
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(%) : C = 45.17, H = 5.47, N = 22.07 

XrJ^l^X^ 23~«0J 25 S**U <fcS^ 23Mtl£t) 25 
MM 23 

6.75A^7>JA).7W5.^HVm';-U^)I^)^ 
7 v - ;W)[1,2,4] h U 7 y □ [1,5-c] tf U 5 v > 23) 
JR$ : 31%(X^ ; «3Kfi»*) 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.00 (s, 1H), 5.96 (s, 1H), 5.73 (brs, 
2H), 3.80 (q, J= 6.9 Hz, 1H), 3.54 (t, J= 5.0 Hz, 4H), 2.58 (t, J= 5.0 Hz, 4H), 
2.41 (s, 3H), 1.43 (d, J= 6.9 Hz, 3H) 
Mass (m/z) : 394 (M + ) 

IR (KBr) : 1666, 1604, 1444, 1227, 767 cm 1 
MA : 106-108*C 
Mtt 24 

-;U)[l,2,4]hU7^n[l,5-c]lf U 5 5» Mb^« 24) 
JR$ : 56%(X^/-;UTPi££II I S-fe^*) 

»H NMR (6 ppm, CDCI3) : 8.23 (s, 1H), 7.59 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, 
J= 0.7, 3.3 Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H). 5.62 (brs, 2H), 
3.54 (t, J= 5.0 Hz, 4H), 3.38 (s, 2H), 2.51 (t, J= 5.0 Hz, 4H), 2.33 (s, 3H) 
Mass (m/z) : 380 (M + ) 

IR (KBr) : 1666, 1648, 1604, 1446, 1333, 1207, 999 cm 1 
MA : 233-234*C 

TcliftflT : Ci 8 H 2 oN 8 02 0.2 H 2 Otlt 

ftM (%) : C = 56.30, H = 5.35, N = 29.18 

mmm (%) : c = 56.os, h = 5.37, n = 29.41 
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mmm 25 

5 . 7 ay-2-(2-7 u ;i/).7-(4.(5.^f^3.7z-;H y^-^-9-^-;w4-< ;u^^ 

jU)tf^7V-W,2,4]hU7yP[l,5-c]lf'Jav> (flS^«2B) 

iH NMR (6 ppm, CDCh) : 7.97-7.93 (m, 2H), 7.59 (dd, «/= 0.7, 1.7 Hz, 1H), 

7.47-7.44 (m, 3H), 7.16 (dd, J= 0.7, 3.3 Hz, 1H), 6.56 (dd, J= 1.7, 3.3 Hz, 1H), 

6.03 (s, 1H), 5.66 (brs, 2H), 3.56 (t, J= 5.0 Hz, 4H), 3.34 (s, 2H), 2.54 (t, </= 

5.0 Hz, 4H), 2.47 (s, 3H) 

Mass (m/z) : 456 (M + ) ' 

IR (KBr) : 1653, 1604, 1560, 1444, 1234 cm 1 

flt£ : 244-246*0 

tc^^^t : C 2 4H24N 8 0 2 ttT 

ttM (%) : C = 63.15, H = 5.30, N = 24.55 

mum (%) : C = 63.26, H = 5.46, N = 24.74 

. ffffl27*HttU <tS* 26 SJ:tf<t£* 27 
26 

5-75y-2-(2-7U;U)-7-(4-(3-^^V-3,4-^bHa-2H-^>m4]^-y-">*>- 
7--f ^^^)^9S?=^)[1A4] h U 7>;o[l,5.c]t:U 5 3» Mfc** 26) 

: i5%(x^y-;uT?nusa ; a£*&*) 

iH NMR (6 ppm, CDCls) : 8.04 (brs, 1H), 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 

(dd, J= 0.7, 3.3 Hz, IH), 7.00 (s, IH), 6.93 (d, J= 7.9 Hz, IH), 6.74 (d, J= 7.9 

Hz, IH), 6.55 (dd, J= 1.7, 3.3 Hz, IH), 6.01 (s, IH), 5.62 (brs, 2H), 4.62 (s, 

2H), 3.54 (t, J= 5.0 Hz, 4H), 3.47 (s, 2H), 2.53 (t, J= 5.0 Hz, 4H) 

Mass (m/z) : 446 (M + ) 

IR (R3r) : 1606, 1230, 773, 505, 487 cm 1 

fifc& : 287-288'C 
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7tmtttir : C22H22N8O3 tit 

if-gfe (%) : C = 59.19, H = 4.97, N = 25.10 

mmm (%) : c = 59.23, h = 5.06, n = 24.71 
%mm 27 

5.7= /-2-(2-7 'J^).7.(4-(3.t^V-3,4.yk H D.2H-^> > /[l,4]^^r1tv>- 
6-1- ;P^^)tf^7 vX*)[l,2,4] h 'J 7l/n[l,5-c]fc?U 5 5?> 27) 

iH NMR (6 ppm, DMSO-d) : 10.67 (brs, 1H), 7.87 (t, J= 0.8 Hz, 1H), 7.61 
(brs, 2H), 7.06 (d, «/= 3.6 Hz, 1H), 6.90-6.87(m, 3H), 6.67 (dd, J= 0.7, 2.6 Hz, 
1H), 6.01 (s, 1H), 4.55 (s, 2H), 3.51 (t, J= 7.0 Hz, 4H), 3.41 (s, 2H), 2.42 (t, J 
= 7.0 Hz, 4H) 
Mass (m/z) : 446 (M + ) 

IR (KBr) : 1677, 1645, 1606, 1564, 1197, 773 cm 1 

: 284-285t: 
TtmtttiT : C22H22N8O3 t LX 

ftM (%) : C = 59.19, H = 4.97, N = 25.10 

mmrn (%) : c = 59.01, h = 5.28, n = 25.11 
nmm 28 

5-75/ -2-(2- 7 U ^)-7-(4-(l- *Y**/*s9u7u\>fr*f-WU*J- 
;i/)[l,2,4] h U 7 V P [1,5-c] tf U 5 v > 28) 

» : 59%(X* / -Jl/.RiIf^"Cfl8S : &£$*) 
iH NMR (6 ppm, CDCla) : 7.58 (dd, J= 0.7, 1.7 Hz, 1H), 7.15 (dd, J= 0.7, 3.3 
Hz, 1H), 6.55 (dd, J= 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.83 (brs, 2H), 3.58 (t, J= 
5.0 Hz, 4H), 3.34 (s, 3H), 2.65 (t, J= 5.0 Hz, 4H), 2.55 (s, 2H), 0.83 (dd, J= 
5.0, 6.6 Hz, 2H), 0.48 (dd, J= 5.0, 6.6Hz, 2H) 
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Mass (m/z) : 370 (M + i) 

IR (KBr) : 3458, 3115, 2835, 1655, 1608, 1556, 1514, 1470, 1443, 1417, 1331, 
1230, 1205, 1117, 1063, 1012, 984, 906, 885, 771 cm 1 

: 201-202'C 
7tm^ : C18H23N7O2 0.3H 2 O<!:bT 

ftM (%) : C = 57.68, H = 6.34, N = 26.16 

mmm (%) : c = 55.6 1, h = 6.24, n = 26.09 

1 10 mg 

its®) 2 10 m e 

^r7U >m^^->^A 2.5 mg 

mmyixm 200 m g 

aWffl^U-feU> 50 mg 
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1 - 



5£ (I) 



NHQ 

1 . 
R 6 N^N- 




R ! 



;k e&t> b < a#M©7 'J -;u£fc«««i s b b < 

*»»**tob. na*3«fctfnbfc, |fl-*fcttJ*fcoT 0~4 ©»***tob. 
Qr4**«MfcttS.4-3;/h*->^>^t*t3b. Reft****. ■»*> 
Ktt*ti©M7;^JV. Aoy>*fcI4kHD^->&**>b, R3«(i) 
tHn^y, (ii)fcKn*viS»7»*JK (iii)figl ! bb<«#a^WiS^7^ 
□ *v£fcte(iv)«&fcb<te#fi&<S, <S^;[l,2-a]lfUyJK -YS^V* 
[I,2.a]lf7y-;K -Y5^/[l,2-a)kU5^-;K ^>X-f5^/U^ 
V^7\/U;U. ^>^.2,l,3-f7y7 l /'Jik >fV^1tyUJl/*3<ktX3.^ 
7 -3,4- ykh'D -2H-^ > V [1,4] ^" ^ 5? - ^ & » «*1 * » * * 

t>u Ra^kHo^y, hHD^->(si57^^;i'^/c«am i bb<^a^© 

[l,2-a]tf^->-;U. <5^/[l,2.a]tfU5^;k "OX* S^/'J*. ^> 
V -3,4- ykFD -2H-< > V [1,4]* v 6 fc * & * t**l* * ** 
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*> T*t>*n*[i.2,4]h'J7\/n[i,6H!iK'Jss;>*»#*fctt***a± 

fi»7;U=i^'>&*t)-r»*<7)IBB 1 IB«©[1,2,4] h U 77a[i,5-c]tf U 5 5? 
3. W)JtMlfcl/<tt#M®' -f Sy\/[l,2-a]tf'Jv;k -f 5 W[l,2-*] 

yu;u, ^>y-2,i,3-^7v7^u;k -rv^-ttyu;u*5«k^3-^v-3,4- 

4 . Q j&t**lR^Tfc*»3R©ttlB 1 ~ 3 ©^1"tlA^IIB*©[l,2,4] h U 7 
5. R2^7K^Ji ; fT$.^fl^CDtgH4iE«t©[l,2,4]hU7^D[l ) 5-c]tfU^ 

6 . R 1 tfW&h b < tt#«»<B3Hmtt*Si!*T&*tt*<0ttB 5 IB^CD 
[1,2,4] h'JT'/D [1,5-c] tf U a v * fc tt* ©aig± tt« £ ft 

7 . Ri #7 U ;UTf **«t#©«H 5 BB*©[1,2,4] h U 7 [1,5-c] fcf U = v 

fcfrU R4i5j;i;R5^«m : bb<»fim^(£i!:7;i'^;i/T^?>II^W^B 

7 e«©[i,2,4] h u 7V □ [1,5-c] if u ^ s;>*»#*fc»4-to«a±«F«an 

9 . R4 ^J:rjc Rs *t^^;PT«S»*0«H 8 B*®[1,2.4] h U 7 Vd[1,5- 
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10. R« W*Xm?*:2tt> L , na ifi 0 fro nb R 3 b 
<»«&©* ^^mMHUyJK = ^7[l,2-a]lf 7 <f 5^ 

?7y7 4 /'J^ -f y 7 U;W£«fctf 3-**V-3,4--?fcHn-2H-'*>7 
TT^?>if*<7)|gB7|H«0[l,2,4)hU7 4 /P[l,5-c]tf U S v>!^#£*:te 

1 1. R3^ 5-^^;Kv^-^-tJ- % /-^-3--r^^ J 5)i»*^*BHi oie«s© 

[1,2,4] h U 7 7o[l,5-c]fc? U 5 y>ll^^clif«iIJ:^^5J|. 
1 2 . ft^CDtE® 1-11 (D^-fn^tCiBUc© [1,2,4] h U 77o[l,.5-c]tTU 

1 3. !»#<z)iB@i~i i©^-rn^nE*©[i,2,4]hU7yo[i,5-c]t:u 
5v>^^^fett^o^ii±fi : ^^n^m^w-r^7xy->>A2AS^ 

14. at^ottHi-i i©^rn*^c:E«©[i > 2,4]hU77o[i,5-c]tru 

1 5. Txy->>A 2 A^#©M5t5i^**^^^ (?5 ^^ fctt:?; ^ J 
<D§3j£©fctf>©tif3i<©l5B l~ll ©Vii*n*MClB«©[l,2,4] h U 77d[1,5- 
c]tf U ^i/>MMfo£tz\t : Z<Dmm±e!f®2*iZ>M<D@.fto 

1 6. »*©ttiai~l l©^1*n^lCffi*©[l,2,4]h'J77P[l,5-c]b!'J 

7f7 v>A 2 AS^©^Bg/Lii^S*T^^B©fe^^/c«^^^c 
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